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1 

wesi i (Dmamizmmztifzm i ©*«ttji<t. 
tires i ©#«tt»*^LTiW[iESB i <nmt±mtmmz 

Bft*^Ttt8a* 2 ©StttB tSi^nti 2 
Hi, 

;* ftfcSg 3 ©B&ttJl 

BIJPttll&E&*>»^®df©£IJ5J:r) 2 0%«±/P^ct 
$tto. 3 1 y ^ - h 3 1 / ^ - h;n^T t $ 5 20 

Z. £ *»* t-T*i|*JH 1 GtteHBAff 

Z. £ &&Wlii-r2>ffi7ltm 1 3ffl^ftl^ 1 
[»*J5 5] ttE8l&tf»2©«ttJI<»:flMEJSl© 

uw, 1 2 ©mtt»*«^r«s*D«ffci;:#-rs»B 

«Mfc©«£«k 0 Z £ #31 1 7T>M 

[fll#SI6] SlClftlt, 30 

#«ttIS*LT. (MBS 1©BH4B <h«H$tl> J»$ 
©Ti3-&giggJg|£{i*--g>Sg 2 ©ettll d £ 

[■1*918] MGJi2<D#Stt«M:. Sf^T^-Si 

t*»«fr*»*« 1 7is»*« 7 ©vifn^ 1 
lEwwaststta***^. 40 

th* c t *i&m£-tz>m$tm 1 TiMis^Ji 8 cD^-rn 

R^-^^rJKD^-rtl^ 1 o£#tJ3£fiBtt:&K©£&, 

9 o^-rn^ 1 BKrooa&isftaMt*?. 
[§*#« 1 1 ] mum 1 r u , so 



2 

I r. Cu. Au. Ag©H-fna*lo£-£tr&JS5, X 
1 0 fflUf ft* 1 JBl:E«©lSfitt»**f . 

■rsffljjfcE 1 75sst*B 1 1 ©i^-rn* 1 jkcek©ss 
[is#3t 1 4 ] at&g 1 nmimm 1 sonfti* 1 

[0 0 0 1] 
[0 0 0 2] 

^fiKLfcfia^7>^ATi7-b^^^ U (KTMRAM:M 

agnetic Random Access Memoryinf **JgSg3*l, 

[0003] ^^t. aaaiftjas^itt. astta 
jgsta^fc-rsii&T&D, -©^k©^(6j^i«ffi©# 

[0004] ia^. 2 iioaattJicDmic 1 m<nmmm 

tt«.h>*;iHBaj£ttaM! (JWT. TMR3»*:Tunneli 
ngMagneto-Resistance effect <hBf^) * s ffi@^tlTi5 
0. emffitr[©^fk* («.T. MRltrMagneto-Resista 
nee ratiotnf-SO tl/T2 0%£t±«I*s#en5i 
■5tr^:ofc(J. Appl. Phys. 79, p. 4724 (1996)). 
[0 0 0 5] Z.tl&%m&£LT. TMRMgk&fflmVft 

ifi©3ttt(Appl. Phys. Lett. 77, p. 283 (2000))T'ti. 
^fitC*3tt-5TMR^m©MRJttt4 9. 7%{C^T-5 
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[0 0 0 6] MRAMlCffl^STMRSfTd 2 M(D 

T, znSEEEtUTJBi**. 
[0 0 0 7] :m 6 ©E«E h>*;UA*U 
T-ESfct-EEEfcrt-lxTTfrfcEEU B5g3*lfcS 

««{C«k0¥ffXttS¥ffCS:*±'5»:bT. 2£fl»E 
<D "0" £ "1" (Ctt&tttt, 1Ml£Ett?«. 
[0 0 0 8] £tttffE®«£&*i*. TMR3H^0!)ia» 

■a«»-eE«E©«fl:©#fll*EE;S-fr* C <h tc«k 0 fir 
•5. E«tfll«©aE*aJH4» Mit<DK&ZftoT 

[0009] fcx, *^^tc«^gpm«(cj;'5.®{ks 

E*»HET. TMR* J f©MRJt***<r*Clt*«T 

tmm\zitftmmmiz£z>MitKmmB-v. tm 
[ooio] sqss<o«i{b<©*ip]S:@^-rsfc4e){ctt. 

®4m*1£e£ft>Lttft<&. 3a«teB©0Mfc©:*rifii£B 
[0 0 11] -a. S<t©^mLI^i5i:«)i!( 

[0 0 12] L*>U TMRm^t'Jt^iLT, 
MRAM^ilSA«{tt--5fea6{C«. TMRfftl^T 
Sot, TMRSH^^StlS&SttB 

[0013] Iffc^SgtSfcJiii: 

c:©fc«>. flr*e««i&trE. »#Ji*E«»c«to^:# 
fc«E£«rt"<fc£&£i;. TMRifS/tUt^tt 
5MRAM©$8ft«;Wiiln-f -5. fct, M RAMffl 
OTMR*fl:iHT. E*Jifr*5«l«ttJB©«ai* 
©fi»«MRAMO»ii«ft:*Jt»*±T?as/«e«H<t 

[0 0 14] ig5*«HfcMRAM<E>*^:'J-fc;i- (TMRl 



4 

««aa«**<fc*±fcsate. (i) ««a*tt7j«9ft 
oisci. (2) ji*ua»jc«k0fei;ss««a««fl: 
©nitessfeifact, (3) iyyM-f >cos>j^^ii 
nor* ct. eftmttf&tis. 
[0015] ;;Ti7->'F^-f >ifi. Mtt 

^cD^StCctO. ttftft*«SWHI 
ifijWBfcE* (EE) ro»Wic^i;*<ocii*i»5 (« 
Att, J. Appl. Phys. 81- P- 5471 (1997) #98). 
10 [0 0 16] SS^SlfkMRAMOD^^'J-feJUCiStiT. 
EEEfcftTtt^ftEEttEOEff y ->* K * 

;HM X©E>h <fc # 13 „ l7vFM>0fii!)5 Bffi <7D 

z\(Dfztb. mitKmzftomm.mm 
«fbSEiaa***aifl:-r*. z,<Dtzsb. vm-hnmm 

[0 0 17] ±E. ««*«HnORH*«P»-r*fcJ6. 

[0 0 18] CKOffi. 2i®i«t§o|g(:^iii$ 

(#8£¥9-25162. WET 11-263741, *B$#fF?g5. 953. 
248EE) . 

[0 0 19] ^<Dig£-. 2SCD^at4B«. IMt-^ 

30 «toffiS<t*iiS»^iPiS'rRitiT^s. z\(Dtztt>. m<t*>m^ 
(cffligb, E«»^**:tixTtt*3aw{c«<b*a*fc*rti 

[0 0 2 0] EEE£*<?SEft80N2rl*|0!>/h3tttt 

«ffcttE»«tt«*S£s«-3fc$sEe-rs. z.<r>iz 

0. E*E<DX-f •y5 L >y«*tt&5S«ttW«)« 

[0 0 2 1] Iy5>KM>*BtU EEAlE 

748,524. 4#M2000-100153) . lyJ?H^ >SBtt 

50 [0 0 2 2] 
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[5fiM****L«t5tr*RH] ±BUfcJ:3{c. ft* [0 0 2 8] ^MroffiSHgfitSS**^^*^ 

CTMRXTH, >t-tg-fc^*«j5£-r*»*Bl3tc8H«JBcO T. 8 2<B#«ttJBtt, (GMRlf) Sfc«BI 

^fco l^u (1) J|icBtttiioiPa*ii<-rntf. -a. 

»»*rt»**Kj:0e*»at«ra*ttxtt»tti;:fc [0029: »*L<»«ittii(otma. artAh. 

«koatK#ijfi3j««fl:r*fc». a aqMtr Ru. i r> cu, au, A g ©n-rn^it?**tr^ 

0«tT«8tt^fttntf. t*?tOMy?>y [0 0 3 0] *fc*38W©«««StJ»**^tt. fg 3 © 

KT©-t;nj-f xtajt-rtitf. sswy^^a it-rzmfc&mmx$>-DT. mmmsvm&mizmim 



[0023] *aHtt±e®rajfte*&*v«<&:3n 20 [oo3iitft. *a^©»susat»*iimi. mm. 



[^s$r»*-r^fej?)w#g] *%9je>ata[&tt*ft** «s©^sg^PiaBtcittBj-r.5o «i;»ic. hi*jbv»t* 

»£. m2©KttJfa*#mtt@t&T5S£R*#ffl!l©H [0 0 3 3] (C;^TTMRiilT©mtt«iJf JKtt. # 

m2<D$mmmzifrisTm2<nBi&mtmmmf&2nfc ami o ikem osa«**snTi>4. &mmmi o 

[0 0 2 5] Jf*L<tt. mC9£<!)7J9— ttgfftM® [0 0 3 4] ^©mttfflB MK£#;£fa©a^£EPtt] 

ttforowstto. 3^-/^-h;i,R±3^-y^-h ^©^#(cj;D. ^«*u«t>r«fto*isi7»t«eo<fc 

[0 0 2 6]^£L<tt, mi £fcte?f§2©mttJft;i, ttnf3MMt3i«tt»Uftlr»iBfllt«ttWtt«a»tt**r. 

jBflKBttS^U *fcJBiR^*2©«ttJi < t«r8SJBi [0 0 3 5] L*»U z.tiZ<DWMfrvmizm*&m/& 

[0 0 2 7] Sfc. *|EW©«««Si»**i t tt. ^1 <E*»Tf«fl:R(E-r«J:3Ka*. 

*10tttt«±£»j£$nfc!HBttJl£. [0 0 3 6] £©£3, «tt^O**3a»*ai»ia£. 



[0 0 2 4] 



[0 0 3 2] 
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\m-Jj$\*fa< «fc 5ft.M><±&£ UTf^ffl it^n 
[0 0 3 7] ill:itaift©^SttI^§tfll4 

att* < . x-r ? ^> tf 6 o $ n * ^ ij 

[0 0 3 8] #«ttM*ift'LT!ftattW»Ctt^$nfc. 

[0 0 3 9] C^T, ySalz-ys/'ffltT^tl 
T. ^I'JtWUlOOnm, ^^'J-feJKOg^ 4 0 
Onm, S8ttB©BIJ?l nmT* iK^LfCo 
ySal/-y 3 >fflff±. ft?©SffiU 1 32©ftS 
*?4 0 nm(DIE^^T, ^-CDjg$« 1 n mCDfi^tei: 

[0 0 4 0] I2l;it->;al/->3 ><Df£%:fr<b. 

&f3t>mmm-c$>z>m'£\zit'<T, &mtiH c i 

/ 4 (C{gj^-r S^t **9§ <E> ft IZ -P tZo 
[0 0 4 1] J^Ji, #«ttH©±TW®fc:ffi&Ufcttl& 

&§t i: ©2* Jt*^ 5 W £ tc £ -=> fc. 
[0 0 4 2] JWfcWKte. att«j&<JP3©:FJ%— 

gK#©J¥Srt s l nm<J:9JlWU£, ffltI*WSO^- 

ttfWZfriZtt^ It. 
[0 0 4 3] $&. «ttJi#«tl)^ttX«AttJ5fcftT* 
~©»&^A©iiSa©¥i3M^0. 3nmPi 
±3nmaTifi:5J:5l3s)i^nn!l ySil^-v 

[0 0 4 4] ene,«iKf4^tt, J*»-T?»ffiL*:«fl:k 

r ©#J-&M r /M s it, 0 <t 0^Tttfc-5*t i J; 0 /JnjS 
[0 0 4 5] L^U J*JBl;:*HTtt«#«tt«fc#tt 
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^^^tz3m<Dm^mmm\z-rtni. Mr/Msan: 

[0 0 4 6] *S6W©attJB£UTttffl^1£&« 
ttiTOli, Co, Fe, NiC^fWU^Srttf^ 

LTffifflnJtencW^tt, Ru, I r. Cu. Au, Ag 

[0047] friz. m3&m^xm2<Dmi&<D&mizm 
z—mte-sMTMRmTiz-D^Trnwrz. @3it - 

[0 0 4 8] El 3 (a) tC^T.fc^lC. ¥##S*±»C 

gUSHW 3 0 4i> ;V>77lTa 30 5t, T<M© 
IflCosFes 3 0 6 i, Tffll© h >*;UAU 7JB 
tLTfetlA 1 2O3 3 0 7 «:JH**M*"r5. 
20 [0 049] 03 (a) tC^-r^-S^ti, iTIWW 
3 0 4*>'E>SJtB©A 1 2O3 3 0 7 ICl^tT. £T 

[0 0 5 0] #tC, 03 (b) IC^-r<t^(C, &&BA 
1 2O3 3 0 7 © JifcSBttlf t LT 3 BW&ttfSBSIS: 

as-r-5. s-r. ^BtaaE^sjftjiLTJsa 1. 2 nm 

tfr-SJcSKN i 3C03F e4 3 0 1 £i£*IU ^(C, 

ttlRu 3 0 2£ifcf«U $etC> titMSSBtfr&IAK 
30 LTHS1. 2 nmt/iSi^lCN i 3C 03F e4 3 0 

[0 0 5 1 ] d©££, h>*JUAU7)f £&-T*fr^B 
A 1 2O3 3 0 7 C0±tCN i 3C 03F e4 3 0 1 

Ts^i^ictt. mmm\ztt-rz>&mffiT-<?)&&i3*m^ 

[0 0 5 2] ZCDtztb. 0 3 (b) {w*-T<fc'5(C, 
MA 1 2O3 3 0 7 CD±(CiifgL-fcN i 3 C 03F e4 3 
40 0 1 <Dmmtt£S-t.t<S.Z>. Z(DL^. xny?$£W.(D 
m&S.m j $>H7.l£<DfflmiZ<Sii0. Ni3Co3Fe430 

*»©ilJ5I*««'b»l»«»©«l»«t0 2 0 %&Lh*£< 
N i 3C03F e4 3 0 1 ©^— ' I4$:ftijffll 

[0 0 5 3] ^tC. N i 3C03F e4 3 0 1 ©±iClt« 
t5*IttiRu 3 0 2RZSN i 3C 03F e4 3 0 3 

S. £*5. Ni3Co3Fe4 3 0 3©gffi^©IgtX 

50 jS5.s«cspstt**stti»«^Jcfia#«)¥afbies* 
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[0 0 5 4] friz. 0 3 (c) (C^fct ±fflfJ<Dh 

>*)Vrt*)Tmtt£z>%mmA 1203 307^, _h<&ij 

S¥lCosFe5 3 0 9 ±gBffiff|fW 310^« 
«U 04 (d) iC^Ti^tC, W 3 0 4£TSBiag| 
««£LT»IX-rsfc«K 7* hUi^X HCcfc^VX^ 

>»rt (0^-&f) w*>su> 

ySrff^. TMR*^«t»j«-r«. 10 
[0 0 5 5]*C, 04 (e) fc«-r«k5fc:, ^/SttX 
^y^U>dfffi*ffllriT»BHft»BtS 1 02 3 1 1** 

ii/^i, ±SBffi^sw 3 i ot<omw&i, Rzs^n 
tmffi-rz>±ffl&mnffi3 1 2*/w— >»j£u tm 

[0 0 5 6] C©J:3l:lttSnfcTMR*ftt, 2 0 
0 nmx 6 0 0 nm©fi*JgT, /HTXfEO. 1 V 
lC:fett£MRJt4 0/1— fe>K X-f^>^««2. 
4kA/m0^iU 0 5 (a) C/TtJ:5l:, ffi 

[0 0 5 7] 03, 04{C^"TTMR^COSig 

1. 2 nmO)f I0N i 3C 03F e4CI^^l 
tt, SKR«&xaTfP«SnfcTMR*T-Tf4, 0 5 
(b) fc:*-r^5{c, «ftfcXT-U'>x#tt©fta!it*« 

2: left ofc. 

[0 0 5 8] EttH^ftrsJlOBttfllJIIKcd 
*tl*N i3Co3Fe4^ i^— ttffSt&-5J:3IC, 30 

LfcStftTtt, 2 0 0 nmx 6 0 0 nmO^^EUt^ 
/H7X1E0. 1 ViC**t*MRJt**4 0%£.1i 
-Jj. X^f ^9->{fmm\t9. 6kA/mfc^5 

[0 0 5 9] £JLLG>e**>S, *^BJ<D<£?[CJP£CD^ 
^-&N i 3C 03F e4*#tttt«*^LT«aWlC» 
^S^cWJiWjfiSrSBIftBJCffllifcTMR^Ttt, fig 

«5*i:&oft. S2^l01|(:i^TMR 
[0 0 6 0] Jfclc, H6tffl^ JB3<0||lSCD»ttiC 

^fflTMR*^©>iaiiat«t-*««ftx8»fBH-c 

- ^3.7;PXfcf>A;uy$!TMRiR^<t 50 
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selects, *2pJB(Z)aift*3fiH«3H«f *^t;>n 

)l7mm*. ±T2«WlC«A&-«»^fflTMR*^ 
[0 0 6 1 ] d^ck^fC, KSKttJBlCftLTSipBt 

□ (cT -5 £ <fc**nJflgK:&-5 0 
[0 0 6 2] a 7;l/X t > A*j^S TM R * 

[0 0 6 3] teUfefC* 06 (a) fCjjVTJ: 5 i&* 

i*/b77lTa 6 0 At. T«<0JE3£«tt ■ P t 
Mn 6 0 5 T«S¥IC 07F e3 6 0 6 SrH&fcift 

[0 0 6 4] )k\Z, T«h>*;U/tU7JIS»jBjE-r-5*: 
<£> Al£i9£0. 8nmt«Lfc», ZL(DA I 

l^TffiiiA 10x 607 (l^x^l. 5) 

[0 0 6 5] 0 6 (b) K^TckSK:, A 1 O 

x 6 0 70)±K:eig|i4:lxTiWWfc3Ji©«ttaiJi 

3§lLTJ¥£0. 5nmtft«i5l:»ttfl (Xt4^« 
J5£:S:jf, HTHi;) C 09F e 6 0 1 a £*«U * 
\Z, S*J*LTJPS 1. 0nmt&5J:5 

IC. N i 4F e 6 6 0 1 b£i£fgf£o #CtC, fSJgijgS 
i^«*LTS$l. 5nmta*ck5i:#BttiCu 

JP£l. 2nmta^ct5i:Ni3Co3Fe4 6 0 3 $: 

[0 0 6 6] C^T, C09F e 6 0 1 a t4> S&fi 
(XttftttJfcfiJB) <LLT*i«U Ni 4 Fe 6 6 0 1 

— &att*fcLT*a|-r<5. CogFe 60 1aMN 
i4Fee 60 lbH ffl*^fcanTff ^: 
SfiBttH^&D. #IttiCu 6 0 2 £^LTfl2j5££ 
*l£N i 3C03F e4 6 0 3 t*l:^«fil:3I©«tt 

[0 0 6 7 ] 0 6 (c) IZ^-T^olZ. N i 3 C 

03F e4 60 3<Dmm\z±.m<D h>*)l/^0ym$:M 

$CtZ>tz.tb. Al£Jp£0. 8nmi#«L;fc« % ZL<DA 
7Itft§A 1 Ox 608 (l^x^l. 5) 



(7) 



2 0 0 2 - 2 8 9 9 4 1 
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•So 2 biz. ±ilMtL/TCo7F es 6 0 9 dr. 
±ffi£5i£i8ttff P tMn 6 10 ch±g|Sffi«Jf W 6 1 1 

[0 0 6 8] :&te, 07 (d) (C^fJ;5(C. TSBSS^ 
mHSKC«*4<!:^^Ta 6 0 4 £T3te2i&S^Ii: LT 

BE (H^-B-T) RD^tt£x'X^i:-f-£>'f :*>5 U 
(CJ;DTSBie^«®gBSrff^Lfc^. Sbl:TMR$f 
WCDBVi&mTZ.-t&fzlstKD^i?— t^^-y 5 U 

>^*£ff^. HI 7 (d) tc^-r^nT^Xt^/NVl/ys io 

[0 0 6 9] ^IC. 0 7 (e) iz^-TJzoiz, SfSttX 
A'-y^'J^&Srffl^TS i 02@P B ^^8 0 8 £i£ 

0 0 k A/m<&e*£BJttJUfc:R 
lT3 0 0t:, 2I$|H<07=— -M/Sfri. ^CDIgtCJ: 

1 1 tcommji. &z^z\niimmT^±^mumm (m 

RAM©f7t-i) 8 0 6&^ttT^*^J5E-r-5. ft 
Ta 6 0 4«MRAMCDTIfcEgl*ffi8 0 5 izV 20 

Titans. 

[0 0 7 0] £<D<fc5«::5tfi£2*i;tMR AMt'&l^T. 
^^EUSK©7 ; 3.T;PXt:>/\*;U^ , STMR^(il 0 0 
nmX3 0 0nm®I^iT> A'-f7XlE0. 5VC 
*5tt€)MRit2 5/t- te>K X-f •y5 L >ya#3. 2 
kAm-lC9#tt£*U ^ffcSfe^fe^lCfie^ST* 
ofclBigfKDfioStffi 1 0mA^lmAlCti1-.5c:tA5pJ 

14W4tLT«P t Mn(73S^lc:> PhMn, IrM 

n, PrPhMn, P t C rMn^ltsSCt^tg 30 

[0071] &ic, 0 8 *m^x*ww<r>w,4(Dm.m<n> 

;«tr>A , ;P7'ITMRif^^€'Jt^<!:t5MRA 
M CD ^jg (C O ^ T A# W IC Ift HJ-T ^> „ 
[0 0 7 2] g8ICSTMRAMH Piy'j3>M 
8 0 1 00£cSir»)5E$nfcMOS K^v'X^CON + V 
-X/KH>IS8 0 2i. y-hlgfl^^LTN 
+ V-X • KH->S«ri(DNS^t^±!:M^n 
fcMOS F^v'X^CDy— h-*^8 0 3 V— X/ 40 

KH>i«8 o 2©^-rn^-*tr^$n/i^tt 

7^8 0 4SIATl^o 
[0 0 7 3] 5S^CDH^-T*-T0 7 (e) CDt^T^X 

k*>;»7ITMRifii, ^fl:14y?^8 o 4^^-b 

T7-X/KH>i«8 0 2 (75-*(c»^$tlfcTgB 

se^«ffi8 osi, ±fflmmmM&ti.-fmmiz?£-z>TM 
i&znrztiy hms o 6 iKDmizmmznz, mram 

©7-K^8 0 7(t ¥-hMM8 0 3 iTSBE^Sffi 
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3. 

[0 0 7 4] MRAMCDmmt#L<Dm<0T*$>Z. *^E'J 
ir ;p (D£.mm £ T M R m^oSBit.^- * CO* £iA 
^•(±. SUlCifi^-r-St:^ h^8 0 6 t<7- H*S8 0 7 
IC 1 mASSromcft^oit-f C £te<£ Dff^n-5„ 

[0 0 7 5] -T&fr*.. T'HlxX^n-yTSPi^nfc 
t'7hli8 0 6i7-Ki8 0 7 lem»ft £»?t-tH£. -?-<7) 

ft^tcio^^L. ^^gge* tC ^ « 3? * ± <D mm T 

MR*^!ctttt3t>. TMR^CDX-f v^>tfmm<D± 
Z£ZMz.Z><}lOtZtjiZ>fii. -=t<D{&<D$m#l<D'7- Ki£ 
iS^tlJtfc*-;/ h^iCD^±WTMR^^(Z*fLT 

ra, ii*?$nfet*-y h^s o &<r>m.mz<SiZ>ffl.m<F>?>-fr 

[0 0 7 6] £fc. im^-^om^-iHUt. P^5>U 
3>SK8 0 1 (CjgfiK^nfcMOS h7>vX^$ffl^ 
TtetS^-^OS#iXSnfcTMR*T^]l^L, TM 

R^ro^kcD[6)#(c^-r-5jgfeifii*St^m-r z. t \z 

&<0noZ\htf~e%Z>, fa7JWt:>/\V^ITMR 
^^^^EU-fe^fr-SMRAMli. BS^ft^oJilgT 
£9< TMR*^cDS?PSCD^C0a^R5Se 

[0 0 7 7]*l:g9*fflV>T, *fgBJCD|g5cDlM6CD 
*^C0fB1gBS.^S*B (fiBffcCDHitfJf) tUTfflt-^ 

[0 0 7 8] mzms<fz£o\Z. *^BJooTMR^(C 
««Sn5. 19(1 #^CDg31iclf .tJ&fcCDS^Ji 

ro!f#m(c*aL-T« znib<Dm^mmm(Dm^m-rm 

5£0T£>3. 

[0 0 7 9] Ifi1tS*7S:-rmft«g^H. 0 9 (a) iz 

*?£?iz. $m^m2^Lx^m^m 1 . 3£«ji 

l % ^ w mi m <n z m ^ t i Btt m & Bf& t & m 
z.(Dtz, s&itomfait. &&mmm<Dmft 
iz%t?jjfa-c*$>K>. &m<nmis j pitm$:m.mit-?z>z\t 

[0080] u^u mfeM&u-?m.&mmm*¥iBt!. 
mmm (x\t 1 m<D^(D^mum tv-zBf&m\z, 
0 9 (b) <r>¥-um\zm-?£.?\z. lE^umm. (K^-f 

[oo8i] mizmWim<D¥ffimmi. Km.me>&w£ 

'\^<TZ>tzlt)lZ*Z\ZttLTffi.it®mmj5fa$:m<-tZ> 
C CO J; 5 (c m tfx -> K ^ f > 5 #58 ^ L ^ < ^ 



(8) 



mm 2 0 0 2 - 2 8 9 9 4 1 



13 

[0 0 8 2] Z<Dfztb. *^B^«tetftST«. *#C09 
(c) (C^fJ:-5t- t $m&m2 a&ftLT&mtiimi 
a. 3a£ftJf-f&&, Mtlla. 3 a. XiZ^<D 

^■ft\fr-fi<DmmzT*3-ik?z>ziL-c\ 09 (d) 

[0 0 8 3] ^0J;5l:, iP^CO^-^a^^tix. 

[0 0 8 4] ^tteco^J^— fb©^*«, i^fLfcl 
II a. 3 a. Xtt-e-WV>-rn^— 

[0 0 8 5] ^«JA«^ 

[0086] ^ic, mit(D@mmt:ts.-rm^mmm\t. 

01 (e) {C^TJ:c>tC. h>*;UA'J7B 

H 1 1 <7)-;£tcP&LT^ttW^e>&&&ffi4lf 1 

-5. 

[0 0 8 7] 01 (e) (DmU-n^t^^O 

[0088] mzMRAMm^TMRm^tmmtzmm 
itznz>tz.tb. mmm<nmmi± j ecuz-?z><&m&$>2>. 

Z.<Dtztb. 13, SM(73HJ&©^T!^L;tMRAM 
fflfflTMRiftli 09 (f) (C^-TJ;3tC. ^Mfe 
I12iS«113£«ILT, Xf>A'^y^0D 40 

[0 0 8 9] l^U 09 (f) tCSrf Xt°>A^^Si 

iSMRAMtli. 09 (g) tc^-fJ;5f;:, l->^;i/ 
1 3£^LTeffc«?jfa#^ft£tC&3£5fC, 5^1: 

K®m&miz$s&i,fz&Mtem 1 2, 1 4^5^^,^ 

til^MU, Cin2rMRAMfflTMR*^©i^{bCD 
IfliLTffl^?.. * 50 
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[0090] 09 (g) iz^-TMikinmmmit, imvt 
m 1 3 ct)j?$ t zmfc-fz z. <tTSje>T5Si»s5fi«ttw 

SI1 OJCWr*iHn««0!)|g»&|»5fe-t*i4:!&«-p# 
-5. fi£oT, HS)f^(7)SI*-t*D^i!?)e,n-5MR AMffl 
TMRS^OttMtOHJSFHtLT, 09 (f) £09 
(g) *^r^i±^ttlSBm«afcjfiS7 l j:fe(73<h^S 0 
[0 0 9 1] &*3. 0 9 (g) ©«*MlJIHt»;:i3l-»T. 

*att»oiPs t £. mmm 1 2. i4©«»tjps 

<b£iS#Wltf. 0 9 (a) IC^rfB^B £ LT0 9 
(b) K*TxyS?K*<>5««££«IIMU X^fy 

? > dflSB * © fit * § I £ T If -5 C t. nj -c * 5 „ 
[0 0 9 2] KA_L. h>T^UA'U 7B£&-r*&§i/f 

LT, *©iao«lc8E*Jit«t-6SSio«tt«IMIt. a 

^jfiSESr^lA-STMR^troViTiJiBJLf-,, ^ l <DfiS 
ttfltJMt (c *> t* 3«B{fc©7j IS) * He L^>T < f -5 ft #> 

&M&m$:mmi,fz3mmmiz{^ mi, $2a)5iBtt 

[0 0 9 3] •KTDioK, §51gg£LT#ffl&3Blltji 

mmiz&%w<D7pi$—m&m&-£ts3mmm<Dmi 

[0 0 9 4] ^c75j;f.7ima*T£bT, MA«TMR 

@ (ffiitfcu) t3M#^x.fc^ig^*-r'g.g^:mm« 
taxi^^^ (Giant Magneto-Resistive Effect: GMR 

£att«@a<h»|f-S(c*iViT. ffi.it (Xfcf» «7jr6] 

[0 0 9 5] -TfcfcS. «ft©3&ffl*«H»SnfcaS2 0D 
IttWlCjttUT, m 1 CD®ttfIHM(DiK{t:ro7jfol75^ 

[0096] A***wtt±e©*is©jKi8iciS3tsn 
^ ;t (i/«tii„ 0i|x.«mi, & 2 oim)fc<nBWUz£i^ 
T. xfig^TMR^Sr^J«i:LTI«^Lfc*i, 

wtt«^-rut>z:a»^s!TMR* : pciE5ean*t>©T 



(9) 



1fgfl2 002-289941 
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tea**. -m&&m<DTMRm=?KtiVTbmmti.&>%: 

[0 0 9 7] Sgl. &2<Dmm<DMmz&{,*T. 

mmmm&tmm t tz> z. t iz^xwtm vtctf. mm 
a. m~mtoiz&\,*T&mmm<Dmm?x\zmviffc& 10 

[0 0 9 8] 

[0 0 9 9] CCr>teteBS«^-&TMR^T«, IBIS* 
tUt^il/TtBHtLfcMRAMOHMES^SClSl 30 

[0 2] 3«<Dmttffl[PK{C^-r^«fiS^C75~>S3.l^- 
[0 3] Wi2<D$£m<DT&m\Z%2>-mh>*)V1&timT 
[04] *2©*J6©JBffilc«*-fih>*;M££S!T 

MRsn^Bjs^aoas^^-rxawfBH. "o 

[0 5] *2©*J60»IB»C«*z:ah>*Jl/S5^S!T 
MRffOHtkXf'J yXi^ffWTMRlft 

Jt«rr*H. 

[0 6] I3»*ffirofii;i^fa7-i^f>;\';i'7' 
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XSKfrSB. 

[0 7] it 3 ffl*«0«Sll:R57a7JU fc?>AVU:/ 
«|jt©nah>*;U»^l!TMR* ; fO»ifi*jt«)«* 

£^-rxg»r®0. 

[08] JB4©*i6©»SIIC«STMR* : F*fflV^M 
[0 9] S5O%K«)»ttlCff«aBM<!:ttflS09H3|IJI 

1. 3, la, 3a. 12. 1 4-8H8H4J1 

2. 2 a, 1 5-*«1tJI 
4. 6-F*-f> 

1 0-GM 

1 1 -H>^A*'J7B 

1 3-£9Mtf£JI 

10 1. 10 

1 0 2 •••#««:» 

3 0 1. 3 0 3 — N i 3C 03F e<) 

3 0 2 — Ru 

3 0 4. 3 1 0 — W 

3 0 5— Ta 

3 0 6. 3 0 9 — C osF es 
3 0 7. 3 0 8 -A 1 2O3 

3 1 1 - mmmmm 

3 1 2- ±M&mnM 

6 0 1 a — C 09F e 
6 0 1 b-N i 4F ee 
6 0 2-Cu 
6 0 3 — N i 3C 03F e4 
6 0 4— Ta 

6 0 5, 6 1 0 -P t Mn 
606. 6 0 9-CoiFe3 
6 0 7, 6 0 8-A 1 Ox 
6 11 — W 

8 0 1->U3>SS 

8 0 2 -N+V— 7s/ Y V-i >fg« 

8 0 3-y- hfgS 

8 0 4-7*7^ 

8 0 5-T«Ei»«a 

8 0 6-fcfy h$ 

8 0 7 • 1 7- 

8 0 8 -JIIIMftRK 



(10) 



002-289941 




(11) 



1$M 2002-289941 



(a) 



[0 5] 
«<tM/Ms 



iHHt M/Ms 



(b) 



- mmmm h 



(a) 



<b) 



(c) 



[0 6] 




601aCo»Fe 




606 Co 7 Fe 3 
605 PtMn 
604 Ta 



603 Ni 3 Co 3 Fo 4 
602 Cu 
601b Ni 4 Fe 6 
607 




611 W 

cf-610 PlMn 

609 Co 7 Fe 3 
608 AtOx 
603 
602 
601b 
607 



-604 




(12) 



2002-289941 



im 7] 




611 W 
610PtMn 
609Co T Fe 3 
608AJOv 

603NI 3 Co 3 Fe4 
602 Cu 
3-601bNi 4 Fe a 
?~607AIOx 
Z2-606CO7F63 
\M-605PtMn 
_-604Ta 

601 a CogFe 




7D> hn—z/omg 

(5i) int. ci. 7 mmn 

H 0 1 F 10/08 
H0 1L 27/105 

(72) mwn &m km 
anmwz mi. 

#3S5in»;ii«m#K/MSijiisi»r i #*s * 



f I f-n-K (##) 

G 0 1 R 33/06 R 

H0 1L 27/10 4 4 7 

F^-A(##) 2G017 AA01 AB07 AD55 AD65 

5D034 BA03 BA05 BA15 CA08 

5E049 BA12 BA16 

5F083 FZ10 GA05 GA09 GA11 GA27 

GA30 JA39 JA60 PR04 PR 12 

PR22 PR38 



